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RIO GRANDE’S “SHIPPER FACTS” SYSTEM 


The Denver, Rio Grande & Western Railroad needed a quick, 
accurate, centralized information collection system. They found that 
high speed facsimile copy by microwave transmission was the answer. 
Since there was nothing on the market at the time, they established a 
set of specifications for such a system. The system was required to 
have the ability: 


l. 


10. 


ll. 


To handle documents and waybills in dog-eared, tattered, 
or torn condition with or without stamps or stickers 
affixed. 


To transmit an 8-1/2 x 11 sheet in approximately 6 seconds. 


To produce readable copy with 120 lines per inch resolution, 
both vertically and horizontally. 


To feed input documents of an indefinite length to accom- 
modate transit and perishable waybills, train lists, etc. 


To reproduce locally copies from a copy or the original 
document. 


To transmit documents together with a code strip. 


To stamp original document automatically with an '"F" 
to distinguish it from transmitted documents. 


Of simple operation, requiring a minimum of skill, 
training, and supervision. 


To produce copy at a paper and supply cost of 1¢ per sheet. 
To produce an electrical impulse that could be transmitted. 


To develop the paper copies by a dry process. 














“Hi-Fax’ sends waypbill data 


Shippers get fast answers 
on shipment location 


The Rio Grande enlisted the aid of Stanford Research Institute 
in exploring the problem, and learned of the Videograph development 
which appeared to offer a solution to the problem. While one group was 
working on the high speed transmission and computer system, another 
group was making surveys of the microwave path between the terminals 
of Pueblo, Denver, Grand Junction, Salt Lake City and Ogden. Since no 
U.S. Geodetic Survey profile maps existed for much of the territory 
covered, on-the-ground surveys were necessary for even preliminary 
estimates of microwave systems costs. After selection of the micro- 
wave equipment, access roads and commercial power lines were built 
to the repeater sites. Buildings, towers, radio equipment and standby 
power equipment were installed. 


The Videograph facsimile system (''Hi-Fax'"') transmits any 
document of any length over microwave, and reproduces it on hard copy 
at any or all of the railroad's six terminals. A facsimile of each waybill 
is reproduced from the original document over Hi-Fax. The waybill 
together with a ''Code Strip" at the top of each copy, showing the date 
and time, train number, direction, station and connecting road, is for- 
warded to the computer center in Denver as soon as the train is ready 
to depart from any of the six terminals. This information is stored on 
a Datafile (Burroughs system). Transmission time for each document 
is six seconds, 


Information from the "' Faxed'"' copies of the waybills received 
in the traffic service information center, is reproduced on punched 
paper tape and transmitted over a leased line to Rio Grande Traffic 
Agencies located throughout the U.S. This enables the traffic agencies 
to furnish shippers and receivers current passing information. When 
shippers request information about the location of their cars, the 
Traffic Agencies may get the information from the Traffic Service 
Bureau's Datafile in the Computer Center. Stored in the file is the 
following information: Car ownership and car number in which the 
shipment is moving; train number, date and time shipment actually 
moved; date and time car is received from and/or delivered to con- 
necting railroads; date and time car is loaded and/or delivered at sta- 
tion on the Rio Grande system. 


Inquiry information is printed out on a teletype printer from 
the Datafile tapes, in from 15 to 50 seconds per inquiry made. If an 
inquiry is made on any car which has not been delivered to the Rio 
Grande, the inquirer is notified that a ''Banked" inquiry is stored at 
the Car Number location in the Datafile. When the car is received and 
and the car movement information is being stored in the magnetic tape 
file, the ''Banked" inquiry will be printed out on the teletype printer 
and the shipper or traffic representative making the original inquiry 
will be immediately notified. 


The stored information in the Datafile also includes all of the 
necessary statistics for Car Service Accounting. When the amounts due 
the Rio Grande are reported by all other companies, these amounts are 
checked against the record maintained for Rio Grande cars to see if the 
two reports agree. The computations for the accounting functions for 
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car service records are performed by the computer simultaneously with 
the storing of the information required for Shipper Inquiry Information. 
The total number of individual car records available in the Datafile is 
100,000. Each record is made up of 23 computer words. 


When trains arrive at principal terminals the car number, 
commodity, gross tons and final destination or connecting junction rail- 
road on the Rio Grande will be stored on magnetic tape by individual 
terminals. A request from the Superintendent of Transportation for a 
report of cars on hand in any terminal can be printed out at the rate of 
150 cars per minute. This provides him with a complete picture of 
business on hand and enables him to analyze and move cars as expedi- 
tiously and economically as possible. 


A centralized bureau in the General Office prepares a waybill 
from a Faxed copy of the bill of lading furnished by the shipper at the 
principal terminals. The waybill is then faxed back to the original 
terminal and is used to move the shipment. On business terminating 
at the principal terminals, a copy of the waybill which has moved the 
shipment is faxed to the central bureau and the freight bill is prepared. 


Each waybill shows the total amount of revenue which has been 
assessed for the shipment. If it is a local shipment moving from point 
to point on the Rio Grande System all of the revenue accrues to the 
Rio Grande. If it is an Interline or Intermediate shipment, the revenue 
must be divided among two or more railroads, A formula has been 
compiled and placed in the computer memory which computes that por- 
tion of the revenue due the Rio Grande for each carload shipment moved. 
This is accumulated daily on a month-to-date basis to enable Rio Grande 
to control operating expense on a day-to-day basis. 


((This information was taken from a news release. For more 
detailed information, write to The Denver & Rio Grande Western 
Railroad, 1531 Stout Street, Denver, Colorado. )) 


COMPUTERS AND OPERATIONS RESEARCH—NEW TOOLS FOR EFFECTIVE 
MARKETING CO-ORDINATION 


Nicholas F. Pensiero, Computer Division, Philco Corp., Willow Grove, Pa. 


Some areas of marketing defy quantitative analysis but they 
can be helped by the proper use of operations research techniques. 
Some of these are: price policy and application to the product line, 
measuring advertising pay-off, selection of the proper advertising 
media, distribution cost analysis, analysis of new product proposals, 
effective marketing simulations, marketing experimentation and 
analysis, measurement of customer changes, development of models 
of customer activities, locating salesmen, market location analysis. 
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The way in which computers can help in such analyses is shown 
by examples, among which is the case of Smith, Kline and French, This 
pharmaceutical firm has set up a master tape of 180, 000 doctors through- 
out the country. Using their ages and specialty and 25 other sets of 
criteria, a general profile of each doctor has been established. Data is 
added from salesmen's reports. The system can then delete from the 
mailing list those doctors who receive personal calls or who are con- 
tacted in other ways. This lessens the cost of direct mail. ‘In addition, 
the system can compile personality indices for the doctors and also for 
their own salesmen, 


Another company uses a selection system by means of their 
computer for filling job openings from their own employees. 


((This paper was presented at the American Marketing Associa- 
tion Conference, June 1961. Further information may be obtained from 
the author. )) 


“SOLID STATE” KEEPS PACE WITH FLORIDA LAND BOOM 
MANAGEMENT AND BUSINESS AUTOMATION, April 1961; pages 24-27 


Sales analysis from 
contract files 


The General Development Corp. of Florida is selling lots in 
Florida at the rate of 50,000 a year, $10 down, and $10 a month. In 
order to keep track of all of these contracts, the company has installed 
two Univac Solid-State 90's. The company's contract receivables 
procedure begins with a sales contract and adown payment, received 
either from a sales office or through mail in response to national ad- 
vertising. Information required for data processing is extracted from 
the contract and the transmittal form, and goes into the "lot control" 
section, which maintains a punched card "inventory" file on 225, 000 
lots being purchased or released for sale. The purchaser is assigned 
a lot, and a punched card representing that lot is pulled. On it is such 
pre-punched information as the legal description of the lot, the cost 
of that development and the total sales price. This card then becomes 
a history card in the data processing system, including the custome:'s 
name and address, the date the payment is due, form of commissions, 
etc. This card is the master card for as many as nine different cards 
on one lot. Three complete files are maintained: 1) contracts by 
number, 2) documentary card containing the actual contract, 3) cor- 
respondence card filed by purchaser's name. 


Payment cards are matched with receivables cards in con- 
tract number order. The central processor distributes the payment 
between interest and principal, computes the balance due on the con- 
tract and the amount paid to date, determines the account status, and 
accumulates statistical information which totals out during the run, 


At the same time, the high speed printer is listing the pay- 
ments of the month and the read-punch unit is producing new receiv- 
ables cards for the following month, delivering cards of pre-determined 
categories in separate stacks. As a by-product, this basic run also 
produces 20 kinds of useful statistical information. 
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General Information 


THE IMPORTANCE OF A SYSTEMS APPROACH TO MECHANIZED LEGAL RESEARCH 


Roy N. Freed, Esq., Ballard, Spahr, Andrews & Ingersoll, Philadelphia 
Talk delivered at Symposium on Information Technology, ABA Convention, August 6, 1961 


The American Bar Association has appointed special commit- 
tees to work on the problems of information retrieval, and especially 
the possibilities of automatic methods made possible by electronic com- 
puters and associated equipment. A "major hurdle is devising the tech- 
nique by which searching for legal materials will be done.'' Two basic 
methods are being considered: 1) each item of information recorded 
in the machine is tagged with one or more labels (citations to cases, 
statutes, digests of the materials, or full texts. ''Descriptors" or 
‘*Uniterms'' would be key words selected to find the material. These 
might consist of jurisdictions, courts, judges, dates, citations; pro- 
cedural steps such as agreement, patent, license, etc.; or factual 
elements such as automobile, turnpike, 70 miles per hour, etc. The 
assignment of key words would require analysis of the recorded docu- 
ments, either manually (as at present) or by machine. 2) the entire 
text of documents is recorded verbatim. Lookup would then be per- 

Legal search formed by selecting words which might be significant. The more words 
based on key words selected for a search, the less material would be reported, and theo- 
retically, the sharper and more exact the resulting material. 


Presently considerable legal work is being done. For example: 
At the Center for Documentation and Communication Research at 
Western Reserve University, a pilot project is underway to determine 
the feasibility of searching statutes using a form of key words. At the 
Health Law Center of the University of Pittsburgh, there is a long | 
range program for searching statutes by means of their natural lan- 
guage texts without indexing. The method finds relevant material that ! 
would have been overlooked in a manual search and produces only 30 to | 
35% irrelevant material. The Pittsburgh group is now investigating 
more sophisticated searching based on the locations of words in the 
text, word repetitions, word combinations, and other factors. At 


present there is a question as to whether case decisions can be searched 
in this manner. 


At the University of Oklahoma project, the law is classified 
into a series of topics, When a relevant topic is selected manually as | 
being pertinent to a legal question, the machine reports all material | 
so classified. Other important work is being done by the U.S. Patent : 
Office. Jonker Business Machines Inc. is working with three pub- 
lishers on a relatively inexpensive mechanized case finding system 


usable in libraries and probably in lawyers' offices, based on their 
"peek-a-boo" system. | 
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Some future research 


The market for projected systems will depend upon cost of 
the service, the efficiency of the system, how much faster it is than 
manual systems, and whether they will aid in research. There may 
be a market for a professional service like memorandum and brief 
writing that could become practicable on an economical basis. The 
only economical approach will be central processing of legal mate- 
rials in a form usable by many customers, All centers would have 
identical information stored, and it could be updated simultaneously. 

It would be ideal to have receiving machines in the law firm's office, 
or accessible to a number of lawyers, with information displayed 
visually, and requests for information sent directly from the law 
office to the center. Lawyers have traditionally done their own 
library work in order to keep secret the legal theory they are develop- 
ing. The searching technique must be designed simply enough to en- 
able the lawyer to continue doing his own research by going directly 
to the information system with his questions. 


It may be that machines will be used primarily to create 
superior analyses and collections of legal materials from many dif- 
ferent practical points of view, and that these collections will be 
more useful and economical than individual search questions. The 
experience of Martin Kalikow with his mechanized system for spotting 
patent infringements points strongly in this direction. 


The availability of machines appears to provide a tool to dispel 
the handicapping categorization of types of materials and fields of law. 
Because recording and processing the tremendous mass of existing legal 
materials would be very expensive, it is possible that machine searching 
will be used only for legal materials created after the system is set up, 
and the existing manual approach would be used for older materials. 
This suggests the need for studying the extent to which legal materials 
of the distant past are searched. Meanwhile, it seems advisable to pre- 
pare punched paper tape as a by-product of the printing of legal decisions, 
statutes, and other materials, in order to create, as soon as possible, a 
large mass of machine readable materials on which important research 
can be carried out. This will be one of the many projects of the Special 
A.B. A. Committee on Electronic Data Retrieval. 


((For further information, write the author, 1035 Land Title 
Building, Philadelphia 10, Pa. )) 


COMPUTER DOLLARS AND SENSE IN LAWYERS’ TIME RECORDS 


George E. Mathews, Philadelphia, Pa. 
THE PRACTICAL LAWYER, May 1961; pages 8-22 





A law firm in Philadelphia has set up an accounting system 
using a service bureau computer. The system has been working suc- 
cessfully for two years. Each lawyer in the firm maintains a compre- 
hensive daily record of the time spent on each active matter. He also 
records time expended on such nonlegal activities as services to the 
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Automated legal accounting 


community and professional development. From these records time 
reports are prepared each month under the direction of each lawyer, 
with each item numbered according to file number catalogs located 
throughout the offices, The lawyers report only accumulated monthly 
total time spent on each of the categories. Their personal diaries 
reflect the nature of the particular work performed on each case, 


The accounting office maintains records of bills rendered to 
clients, charge-offs, new cases, and other data related to time rec- 
ords. Each month the time reports and the accounting office records 
are collected and sent to a service bureau for preparation of punch 
cards. Information from the cards is then converted to magnetic tape 
which is processed on the computer with a number of different pro- 
grams to prepare a series of reports. These include a series of 
master lists of unbilled cases, an individual detailed report for each 
unbilled case, lists showing work done on specific cases for large 
clients, analyses of non-billable time spent on various specific activi- 
ties by individual attorneys. 


The master lists are distributed to the individual lawyers for 
their review and action. Where clients are charged on a straight time 
basis, the print-outs showing work done for them are used as the bills 
themselves. 


A by-product of the processing is an alphabetic file of punch 
cards used during the runs which contain descriptions of new matters. 
Periodically these are printed out as a case number catalog. Original 
documents are returned to the individual lawyers and to the accounting 
department. All other cards used in the processing are destroyed. 


Various checking totals and accuracy measures are included 
in the system. No special forms were prepared for the printouts, 
Standard machine printing paper is used and the heads are printed on 
each sheet by the machine program. If a client wishes, the system 
can produce a tape containing the same information contained on his 
bill for. use in his own system, and his bill can be designed to suit his 
own accounting system. 


Many analyses of time and activities can be derived from the 
system which are valuable for planning work of the individual lawyers, 
and for analyzing activities by units within the firm, such as tax or 
trial teams. The programs written for this firm are suitable for use 
by any law firm with minor modifications. Present form can handle 
the work of a 100-lawyer staff, or a group of smaller firms totalling 
that many. It is suggested that cooperative use of a central system by 
lawyers could be handled similarly to the SPAN operation in the insur- 
ance field. 
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INTEGRATED DATA PROCESSING FOR RETAILING 
STORES, June 1961; beginning page 17 


An integrated 
merchandising system 


A symposium on the problems and possibilities of EDP in the 
retail industry is presented, including a description of the NCR " Journal 
Plan." In this System, cash register tapes printed with a specially 
designed type may be read by optical scanners for either direct or off- 
line input to a computer system. The plan allows the store using it to 
continue with its accustomed sales slips and customer charge plate 
system. No retraining of sales personnel is necessary, and the sales 
registers may be easily altered at no great expense to use the new type 
face. In addition, a similar tape created by the sales audit may be used 
to match the information on the register tapes, then stored for prepara- 
tion of descriptive customer statements on the regular cyclic intervals. 


A sales analysis by department, class, price line or other classification 
may be made at the same time. 


In "The Goal: Integration and Simplification,'' C. Robert McBrier, 
of Woodward & Lothrop, suggests that simple integration of a department 
store's merchandising operation may be instigated if a buyer, merchan- 


dise manager, retail analyst and an EDP representative could define the 
following: 


1, Objectives of a department by stores. 
2. Breadth of assortment by stores. 
Standards to evaluate performance. 


Resources, 


Number of items to be controlled, either daily, weekly, or 
periodically. This might include the item complete through 
size and color classification and price line. 


6. Dollar controls based upon extension of item plans. 


After this, an identification system must be developed which 
may be put into machine language. 


Merchandise and on-order should then be inventoried and stocks 
adjusted to meet the established policy. As new merchandise is received, 
it is marked with the proper identification (possibly with a card-activated 
machine) and the receipt and distribution transaction is recorded in the 
computer. ''This input will update the on-order and stock, both in units 
and dollars, and will effect a payment to the resource. Items will be 


processed in accounting control groups and then later by item as the 
control is effected." 
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Item identification could be made by a tag collector at time of 
purchase, and additional rows of keys on the registers could introduce 
either the classification or item number as the amount is rung up. 

This tape would then be used as computer input ((NCR Journal Plan)). 
With this system, detailed billing becomes possible, as well as credit 
limit control and exception print-out for the Credit Manager. Inventory 
adjustment may be introduced through sophisticated programing, and 
the entire employee function can be automated through planned capture 
of original information. Expense control may be effected by charging 
expenses automatically according to pre-planning of goals and policies. 
Reporting techniques can be on an exception basis. Best of all, equip- 
ment is now available, or can be developed to the requirements of 
retailers to accomplish all of these benefits. . 


Other articles in the symposium are: "The Control of Fashion 
Inventories,*' by Phillip G. Carlson, Arthur Andersen & Co. ; "The 
Payout in Automated Data Processing,'' by Ethel Langtry, Retail Re- 
search Institute; ''93-Store Inventory Centrally Controlled with Punched 
and Mark-Sensed Cards," by Eugene Bellin, Stein's Stores; '' Automated 
Accounts Receivable In a Medium Volume Store," J. D. Collister, 
Kistler-Collister; ''Projects of the NRMA's Retail Research Institute, "' 
by Albert D. Hutzler, Jr., Hutzler Brothers Co.; and "A Look at the 
Automated Future,'' by Melvin Posin, RCA. 


A PROGRESS REPORT ON AUTOMATIC CHARACTER RECOGNITION 


Henry F. Sherwood, Touche, Ross, Bailey and Smart, New York 


The American Standards Association Sub-Committee on char- 
acter recognition standards hopes to have some recommendations on 
font standards by early 1962. Determination of printer requirements 
and characteristics and investigation of application requirements are 
the other two areas of research being undertaken, 


Quality of the reading techniques depends upon quality of the 
input document. Since a wide range of printing devices will be used 
to create documents for automatic character recognition, there will 
have to be a wider range of tolerance on the part of the reading device 
than is the case for MICR, presently being standardized for the banking 
industry. Some of the problems of poor printing quality are discussed. 
These include "shadow printing" and "'splatter" produced by accounting 
machine type; unequal alignment of numbers caused by the common 
hammer striking in cash registers, and wearing down of raised type. 


In the use of imprinters for plastic plates, the human operators 
will not use uniform pressure. This can be partly overcome by using a 
"closed throat" imprinter, but even then wear and height of the font may 
cause unevenness. High speed printers sometimes cut off the tops of 
figures because of the fact that printing is done while the drum is in 
motion, 
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Problems are both mechanical 
and human 


Reading errors may be created 


Paper quality is another factor affecting print quality. If the 
paper is too rough, the ink will feather; if the paper has too high a gloss, 
the ink may not adhere in sufficient quantities for machine recognition. 
The degree of whiteness of the paper also affects the reading quality. 
Carbon and ink must be selected carefully. It appears that cotton type- 
writer ribbons will be preferable to nylon or silk, One-time carbons 
probably will have to be used. Carelessness of operators in using 
cash registers may cause uneven ink distribution which will be unread- 
able by the optical equipment. 


Exact specifications for plastic credit plates will be needed. 
It appears that 24 or 25 mill stock with good retention ability will be 
required, Engraved characters give a sharper impression than em- 
bossed. 


The tendency to evaluate a system by the reject rate is ques- 
tionable, since the volume of work is so vast that evaluation should 
properly be made on the basis of how much is handled well. It has 
been found that the greater the control over man, media and machines 
which create it, the better the document quality will be. Oil companies, 
with imprinting of credit cards under all kinds of adverse conditions, 
have a poorer reject rate than other industries. Even so, the reject 
rate averages about 16% from all causes, including handwritten docu- 
ments. At Nabisco, adding machine tapes from all over the U.S. are 
read at the rate of over 1500 characters per minute with a reject rate 
of 3.9% on those passing through the machine. An additional 8.9% were 
recognized as sub-standard before entry, and were keypunched in a by- 
pass operation. At American Telephone & Telegraph, rejects amount 
to 3% after a second pass and at the National City Bank 5% on one pass. 
In the case of A T & T, however, dividend checks are not created with 
SelfCheck font which is most suitable for character recognition with 
the Farrington scanner. At the National City Bank control over the 
travelers checks is lost, and in view of this fact, the reading perform- 
ance is remarkable. This bank made an analysis of reject causes, 
They fell largely into two areas--transport and noise problems. A 
transport problem occurs because of tax stamps put on checks in some 
countries. These increase the thickness of the documents so that the 
machine can't tell the difference between one check with a stamp and 
two checks stuck together. Endorsement stamps over the check num- 
ber and a smear from the stamp on the proceeding check cause most of 


the other rejects. These could be overcome with the use of magnetic 
ink, 


Reading errors are of three types, detected, undetected, and 
created. The average reading error is one in 4000. Undetected errors 
are small in number, but cause a disproportional amount of trouble in 
correcting. Created errors are caused by the inability of the machine 
to read a given digit, and to misread another digit-through faulty printing. 
Through use of the terminal check digit, the machine ''fills" the un- 
readable digit, thus creating an error in both digits. While this rarely 
occurs, some users have felt it necessary to disable the "fill" feature 
at the cost of a higher reject rate. 
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Despite these problems, there is considerable satisfaction 
with results to date, since these reading systems perform a function 
which cannot be handled more efficiently or economically in any other 
way. 


((This is a digest of a paper presented to the San Francisco 
Systems and Procedures Association Chapter. For further informa- 
tion, write to the author, care of Touche, Ross, Bailey and Smart, 
80 Pine St., New York City. )) 


MICR: WHAT’S IN IT FOR SMALLER BANKS? 
BANKING, June 1961; pages 52, 53, 107, 110 


The Federal Reserve Bank of New York is experimenting 
with the handling of MICR-coded checks. Those received from banks 
not now coding in magnetic ink, but which have the required space for 
the coding, are being coded by the New York Fed. However, if items 
were received fully coded, the processing could eliminate the present 
adding and proof machine steps. Banks could switch to encoded checks 
on their next check orders, and they could encourage their customers 
to do likewise. The Federal Reserve banks will probably not continue 
to encode uncoded checks but handle them manually. The advantage 
for banks with encoded checks will be faster, more accurate processing 
by the Federal Reserve banks. Those banks which may be apprehen- 
sive about faster collections should look at the advantage to them of 
the kiting-deterrent factor of speedy collection. 


ALERTING THE STAFF ON THE MOVE TO AUTOMATION 


Harold B. Coburn, The Chase Manhattan Bank, New York City 
BURROUGHS CLEARING HOUSE, June 1961 ; pages 39, 40, 96, 98 


The Chase Manhattan Bank began early to inform its employees 
about the change to EDP. Supervisors were given detailed information, 
and in turn gave the story to those under them. A sound slidefilm was 
prepared with the help of H.D. Rose and Co. The film, called ''Checking 
On Our Future,"' runs 14 minutes. A leader's manual was produced for 


the supervisors' guidance, containing probable questions and the answers, 


A brochure for general distribution after the presentation was prepared, 
using clips and narration from the film. The supervisors were briefed 
on the presentation. In about a month 5500 people attended 30-minute 
meetings conducted by their own supervisors. As each branch was con- 
verted to the new system, the film was shown again, and a conversion 
team was in attendance to help with the details. Response to the training 
sessions was enthusiastic, and there was no evidence of fear for job 
safety. 
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E-13B—THE BANKS’ COMMON LANGUAGE 
John H. DeJong 


DATA PROCESSING (U.S.A.) April 1961; pages 9-11 


Quality of printing magnetic ink symbols on checks and deposit 
slips has improved to the point where banks are now able to do their 
own pre-printing. However, the problems have stemmed, not from 


the magnetic properties of the ink, but from the wave-forms created 
by the E-13B characters. 


Two binary systems which overcome this difficulty have been 
developed in Europe. One of these is known as FRED, designed in 
Great Britain. This system uses five vertical bars to identify a char- 
acter. If more than half of a bar is magnetically encoded, the bar is 
considered "'on,'' A simple logic circuit puts the five ''ons'' and "offs'"' 
together to determine which character was read. A human-readable 
type font has been designed for FRED. 


A French code, C.M.B., does not rely upon the shape of the 
characters for automatic readability, but on a sequence of seven vertical 
strokes. The human-readable outline of the character is developed 
from the differing lengths of the strokes. The combination of wide and 
narrow strokes provides the machine readable characteristics. 


Acceptable printing of both these systems is easy to achieve, 
and less extensive circuitry is needed. However, since more than a 
dozen countries have already selected E-13B for their banking industry, 
both FRED and C.M.B. will find their value in other industries. Opti- 
cal reading of these two systems will also prove to be relatively simple 
because of their binary nature. Both codes can be extended to include 
alphabetic and special characters. 


TAILORED ENVIRONMENT COMFORTS ELECTRONIC BRAIN 
COMFORT ENGINEERING, June 1961; pages 36, 37 





The Santa Fe Railway computer installation is housed ina 
room supported on Met-L-Strut flooring engineered and marketed by 
Unistrut Products Company of Chicago. The floor is 18 in. vinyl tile 
cemented to 3 by 3-ft. structural panels made of one-inch thick fir 
plywood with 24-gauge zinc coated steel sheets structurally bonded to 
both faces. Panel edges are tapered to permit easy removal of indi- 
vidual panels from the completed floor. 


Panels are supported by a Unistrut steel channel grid 3 ft. 
o.c. Screw-jacks placed under each intersection of the grid provide 
plates on which the channels rest. Structural floors in the Santa Fe 
Building have an allowable load limit of 60 lb. per sq. ft. Under the 
section of office containing the main computer units the channels are 
supported on 12-inch bar joists spaced 12 inches o.c. These 23-ft. 
joists are supported at the ends by 12-inch I-beams placed over the 
building's main structural beams between the columns, 
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The space beneath the computer room floor acts as the 
plenum chamber for the air conditioning system. Because of the 
size of the chamber air from a 15-ton conditioner is handled at 
extremely low velocities, reducing dynamic losses to a minimum. 
Cool, dry air from the plenum enters the room through high-velocity 


registers in the floor which provide maximum mixing with room air 
through induction. 


FLOOR LOADING ASPECTS OF DATA PROCESSING SYSTEMS 


Harold $. Woodward, Seelye, Stevenson, Value & Knecht, New York 
COMPUTING NEWS, March 15, 1961, pages 3-7 


“Live load” may be insufficient 


In building construction, a "live load" is any load that is 
applied to a floor over and above the weight of the construction itself. 
The weights of computers usually exceed considerably the design 
live load in modern buildings. For a new building, provisions for 
these special loads should be made by the engineer. These areas 
must be clearly indicated on the design drawings for the benefit of 
the building department official and others concerned with the con- 
struction and use. This is also valuable information for an owner 
in case of sale of the building in the future. 


In a building already constructed, the strength must be care- 
fully evaluated in the area chosen for the computer installation. The 
computer layout plan should be submitted to a structural engineer for 
floor load evaluation. In larger cities it may be mandatory to employ 
a structural engineer to discuss loadings with the building department. 
In an ordinary office building the live load capacity may be as low as 
70 pounds per square foot. Unless the floor panels (distance between 
column lines in two directions) are above the normal area, it may be 
difficult to locate many computer units on a floor of this type. If 
several computers are being considered in competition, it would be 
wise to get the results of the floor loadings for different types, as 
alternatives. Floor reinforcement might be avoided by selecting the 
lighter of two nearly equal competitive computers. In any case, floor 
reinforcement should be considered as part of the overall cost of the 
installation. For any system of concentrated loads, the most suitable 
construction is a thick, solid structural concrete slab which will re- 
ceive the concentrated loads and distribute them so that a large width 
will act to take the load to its supports. At the other extreme, wooden 
joists will receive the concentrated loads but will not transmit the 
loads to more than two or three joists. In steel rib decking, the ribs 
act similarly to joists, but because of the concrete finish will permit 
the floor construction to act as a unit for about 18 inches on each side 
of the concentrated loads. 


Electrical services may be distributed under the floor surface 
by means of: ducts in the floor fill, ducts in structural slabs, cellular 
steel floors, cellular concrete floors, ducts between bottom of floor 
and hung ceiling, ducts running between and through steel joists. Be- 
cause electrical systems in computer installations are likely to change 
continually, readily accessible duct systems are a necessity. 
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DESIGN TRENDS FOR LARGE COMPUTER SYSTEMS 


Charles W. Adams, Adams Associates, Bedford, Mass. 
DATAMATION, May 1961; pages 20-22 


The emphasis in computer design is presently on logic rather 
than hardware. And increased attention is being given to non-erasable 
storage systems. Examples: Ferranti Atlas computer's 0.2 micro- 
second magnetic slug memory for retention of an executive routine for 
multi-programing control and macro-program subroutines; non-erasable 
drum memories with mechanically locked-out recording circuitry, twist- 
ers biased with permanent magnets, and non-destructive reading from 


thin-film storage; photographic storage, optically scanned by cathode 
ray tubes. 


High speed storage devices include thin-film magnetic mem- 
ories, magnetic rod memory, and work in the cryogenic area. Tech- 
niques for increasing effective speed of conventional magnetic core 
storage include using two or more banks alternately. Indirect address- 
ing of storage locations is now in vogue. On the other hand, though 


programers dislike them, relative addressing schemes are space- 
saving. 


In the logic of the Burroughs B5000 operations are grouped 
into classes and the computer operates in arithmetic mode, subroutine 
mode, data- manipulation mode, or control mode. Among other in- 
teresting operation codes are those in the Remington Rand 1107, the 
Ferranti Atlas, and the Ramo-Wooldridge AN/UYK-1. 







To make effective use of each of the expensive components, 
each must be kept as busy as possible. Proper balance can be ob- 
tained only by operating several programs at one time. Thus each 
unit must be designed to operate autonomously, under its own control, 
and there must be an executive or scheduling procedure that keeps 

everything running as smoothly as possible. 





























A new term in the field is "graceful degradation,'' a design 
objective which implies that multiple central control units and storage 
banks are treated as autonomous units, are used as needed, and do 

not cause complete breakdown of the system when one component fails. 


THE ELECTRONIC COMPUTER—IT CREATES PROBLEMS AS WELL AS SOLUTIONS 


Donald R. Goodkind, Goodkind & O'Dea, Bloomfield, N. J. 
CIVIL ENGINEERING, June 1961; pages 68, 69 


Training for the recent graduate in engineering consists partly 
in checking the computations of experienced engineers. While retrac- 
ing the reasoning as well as the figures, the beginner learns to under- 
stand the logical approaches to the problem. Later, in computing his 
own problems, the young engineer learns what factors influence the 

answer. However, in the office served by a computer, these training 
opportunities are no longer available. 





AUGUST, 1961 DATA PROCESSING DIGEST 14 
































Another problem created by the presence of a computer is the 
fact that the programer may be without professional engineering train- 
ing, causing a possible hazard to personnel relations. 


It is suggested that professional engineering societies encourage 
more selective enrollment in engineering schools to produce graduates 
better qualified to meet the challenges of the computer. 


SOME EXPERIENCE IN TEACHING ELECTRONIC DATA PROCESSING 
WITHOUT A COMPUTER 


Charles N. Moore, University of Alabama 
ACCOUNTING REVIEW, April 1961; pages 297-300 


Since 1957, the School of Commerce and Business Administra- 
tion at the University of Alabama has offered a course titled ''An Intro- 
duction to Electronic Data Processing."' Since 1958 the course has been 
offered by correspondence, There is not an electronic computer within 
a radius of 60 miles from the campus. However, this has not handi- 
capped students, who have found, in taking the course, that they have 
obtained sufficient information and understanding in the new field to be 
of advantage in job-seeking. Programs written by the students are 
tested on the computer at the Rich Computer Center at Georgia Tech 
or at several industrial installations inthe south. Students can travel 
in groups 60 miles to the Southern Bell Telephone Co. in Birmingham, 
where they can test their programs in one afternoon and part of the 


night. At least one field trip is made each semester to installations in 
Alabama. 


COMPUTER COMPATIBILITY NEARS REALITY 
AIR TRAVEL, June 1961; page 15 


The Air Traffic Conference of American and the Interna- 
tional Air Transport Association are cooperating to make the various 
electronic data processing systems used by the reservations depart- 
ments of the airlines compatible, A standard message format will be 
established to make it possible for the computers to communicate 
directly with each other. A message format has been agreed upon 
by a working group representing 48 scheduled U.S. carriers and 90 
international carriers, and is scheduled to take effect October l. 
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Management Sciences 


OPERATIONS RESEARCH TECHNIQUES AS A BASIS FOR SYSTEM DESIGN 


Nicholas J. Radell; Touche, Ross, Bailey and Smart 
SYSTEMS AND PROCEDURES, March-April, 1961; pages 13-17 


How to select 
a warehouse system 


Systems simulation may be used as a research tool for meas- 
uring the advisability of changing certain operating features of a system. 
It may also be used to measure the merits of alternative systems. An 
example of system simulation used in a retailing inventory management 
system is described. The purpose of the simulation was to evaluate 
alternate systems of flow of merchandise among a warehouse, selling 
stores, and suppliers; and to compare the alternate systems with the 
existing system. The system simulation needed to consider 1) direct 
shipments to all stores from suppliers versus shipments to a central 
warehouse; 2) reorder quantities and points based on stock levels and 
sales rates for the combined stores versus the warehouse; 3) inter- 
store transfers of stock. 


The example consisted of four stores, one of which included 
the warehouse space. In System A, the supplier shipped merchandise 
directly to each store, and the reorder quantities and points were 
determined by each store's sales demand. In System B, suppliers 
shipped only to the warehouse store, which transferred merchandise 
to the four stores (including its own selling area). Reorder quantity and 
point formulas depended upon total demand of the four stores. 


In System C, suppliers shipped to the warehouse store, but the 
stores transferred merchandise among themselves. Reorder quantities 
and points were based upon total stock at all the stores. 


System D was the most complex. In addition to System C char- 
acteristics, suppliers also shipped directly to all stores. A distribution 
formula was used to determine the amount of each inter-store transfer 
as well as the amounts shipped directly to each store. Through system 
simulation, it was possible to measure quantitatively for each system 
the average inventory level for a given sales demand and a given stock- 
out condition. Also, it was possible to measure the relationship of 
inventory level between each proposed system and the existing system. 


Typical of the twelve rules set up for the simulation are the 
following: 


1, The beginning and ending dates for the actual and simu- 
lated history are the same. 


The rates of sales for corresponding periods must be 
the same. 
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2 Lead times used in the simulation histories are those 


which were experienced closest to the corresponding 
date on the actual history. 


4. The sales and lead time forecast were based upon one 


year's experience prior to the start of the simulation 
period. 


5. Reorder quantities were rounded to the nearest multiple 
of the basic packaging quantities specified by the supplier. 


Using these rules and considering each system separately, a 
simulated inventory history for each item in each of the four systems 
was developed. Then it was possible to measure the area under the 
simulated curve, count the days out-of-stock, and count the number of 
orders placed. The average inventory level, days out-of-stock, and 
number of orders written for each item in each system were summar- 
ized and the totals compared with each and with the results obtained 
using the existing system. System B was finally selected because it 
had the best combination of low inventory, cost of operation, and ease 
of installation and administration. Charts are included to show the 
simulation system for one item in the inventory. 





AN APPROACH TO COMPUTER-BASED MANAGEMENT CONTROL SYSTEMS 


D. G. Malcolm, Operations Research Inc., and A. J. Rowe, Hughes Aircraft Co. 
CALIFORNIA MANAGEMENT REVIEW, Spring 1961; pages 4-15 


When computers are used in manufacturing control, changes 
must be made in the command structure of the organization. What 
these changes should be is the subject of some present research, By 
examining the flow of information and decision processes using com- 
puter simulation, insights into the behavior of complex computer-based 
management control systems appear possible. Here are some of the 
questions that need answering: 


To what extent should top management go in developing a 
philosophy of ‘management by system''? How can top management 
determine the depth in the organization to which it should extend day- 
to-day personal influence? How can management evaluate proposed 
computer-based, information-processing, decision-making systems? 
How should management plan the development of an organization to 
achieve control? 


These in turn raise questions for the researcher: What is a 
suitable method for determining the cost and effectiveness of manage- 
ment information or control systems? How can appropriate systems 
be designed prior to their actual installation? By what method can 
various types of information be expressed in terms of a company's 
over-all objectives? What is the best configuration of an integrated 
iy management control system? 


Ses 
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Traditional methods have included organizational planning, 
scheduling of operations, inventory control, quality control, and cost 
Research on control, To achieve an optimal set of management controls, it is 


management information necessary to ''design'' a management system in much the same way 








that equipment itself is designed. Traditional statements of maxi- 
mizing profit or return on investment are not sufficient guides. Man- 
agement can be considered as the custodians of the resources of an 
organization with the permission to organize the effort to achieve 
purposeful objectives and to assure survival of the business, A com- 
munication network is part of the control process, The core of the 
design problem, therefore, is in determining which operating decision 
rules can be reduced to a routine, computerized approach. The con- 
straints of the existing organization must be ignored, and the specifi- 
cations for an effective organization to make required decisions should 
be based on the system design activity. 


The piecemeal approach to EDP frequently justified on the 
grounds that one must build gradually in developing a total system is 
gradually being recognized as an inefficient approach, In military 
applications, the computer has been used as an integral, on-line con- 
trolling device. In this context, "real-time," ''communication,'"' and 
"information system" emerge as system design concepts. The signifi- 
cance of real-time control lies in the fact that information is used as 
it is developed and that elements in the system are controlled by the 
processed information immediately. To achieve real-time control, 
the computer processes information, compares it with predetermined 
decision criteria and issues instructions to men or machines, or both, 
for corrective or purposeful action. Some of the experience gained 
in designing the SAGE system is reviewed, along with some basic 
principles to be used in designing a management control system. 


EXPERIENCES WITH A COMPLEX MANAGEMENT GAME 


W. R. Dill and H. J. Leavitt, Carnegie Tech; William Hoffman, IBM Corp.; 
and Thomas O'Mara, U.S. Steel Corp. 
CALIFORNIA MANAGEMENT REVIEW, Spring, 1961; pages 38-51 


The well-known Carnegie Institute of Technology Management 
Game is discussed from two aspects: as an experiment in training 
graduate students for managerial positions, and as a research tool in 
the study of organizational behavior. The game was played during the 
1959-1960 academic year by six teams of graduate students. Teams 
are required to deal with a large number of variables, with decisions 
to be made on general management, production, marketing, and finan- 
cial operations. 


The researchers found it was more difficult than they had ex- 
pected to simulate the experience of life in a hierarchical organization. 
Although the Carnegie game is intended as a general management game 
appropriate for educating men who aspire to managerial rather than 
staff positions, the complexity of the game and the possibilities for 
attacking some problems by relatively sophisticated analytic techni- 
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niques lend themselves to solution by the intelligent analyst rather than 
amanager. Thus, if high intelligence and related analytic skills are 
sufficient for success in the game, it is probably not, at present, a 
good simulation of real managerial situations. Further work needs to 


be done in measuring attitudes, values, and skills that are more closely 
related to the tasks that management faces. 


It appears that the game may be successfully used as a re- 
search'tool in the area of organizational behavior. 


RHOCHREMATICS AND ORGANIZATIONAL ADJUSTMENTS 


Stanley H. Brewer and James Rosenzweig, University of Washington 
CALIFORNIA MANAGEMENT REVIEW, Spring, 1961; pages 52-70 


"Rhocrematics" is defined as ''the new science of material 
and information flow." It sees industry realigned, not by divisions 
and fragmented functional groups headed by specialists, but as a con- 
tinuous flow of material and information, with more attention being 
given to "distribution management," ''materials management," 'indus- 


trial logistics,"' “landed costs," etc. (what might be called a total 
systems approach). 


Points of Interest 


The IBM 1301 Disk Storage is a random access memory with 
space for 25 million characters. Up to ten units may be used with the 
IBM 1410 Data Processing System. Each disk has two read-write heads, 
one for each side. Data may be stored vertically, rather than horizon- 
tally as in former disk storage, providing more rapid look-up. The 


system also has flexible record length, selective record addressing, 
and stored addresses. 


Philco Corporation is offering a bi-monthly series of manage- 
ment seminars, free of charge, at their Willow Grove plant, as an intro- 
ductory course on data processing. Write to Marketing Department, NP, 
Philco Computer Division, 3900 Welsh Road, Willow Grove, Pa. 


The Philco 2000 Translator-Assembler Compiler (TAC) Manual 
is available from the Marketing Department (see above address). 
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A series of sound film strips is offered by Britain's Institute 
of Office Management as an aid to management wishing to introduce 
EDP to their staff, or for technical colleges that offer general courses 
on computers. Strip No. 1 is priced at L10; Nos. 2 and 3 are each L 15. 
I,O.M. members may have reduced rates. (From OFFICE MAGAZINE, 
April 1961, a British publication) 





A new consulting service in Documentation is offered by Simon 
M. Newman, 2027 Que Street, N.W., Washington 9, D.C. The service 
will specialize in information retrieval. 


A research design group headed by Dr. Gerald Estrin is work- 
ing at University of California at Los Angeles on a plan for speeding up 
the evolutionary process of computer design. The computer conceived 
by Dr. Estrin is called ''Fixed Plus Variable Structure Computer," in 
which the fixed or general purpose computer would evolve at its accus- 
tomed gradual pace, while the variable structures might be connected, 
disconnected, or rebuilt from day to day to accelerate the fixed com- 
puter's progress, anticipate its next level of evolution, and simplify 
communication between man and machine. 


Some of the advantages of purchasing a computer rather than 
leasing were discussed by William R. Divine, deputy comptroller of 
the Southern Railway System at the recent meeting of the National Office 
Management Association. He said high usage and a useful life extending 
beyond the point where rent overtakes purchase price are reasons for 
buying. (From ADMINISTRATIVE MANAGEMENT, June 1961) 


Copies of a Schedule for Development of COBOL-61 Compilers 
by computer manufacturers is available at the Defense News Branch, 
Room 2E-761, The Pentagon. 


Reports are available on an Air Force-sponsored study of 
ways to train a computer to demonstrate deductive powers. The study 
on artificial intelligence and the theory of automata is titled ''General 
Switching Theory" (PB 171-555, price $1.75). The others are: "A 
Strategic Pattern Recognition Program for the Game Go" (PB 171-549, 
price $2.25); and "Symbolic Ligic and Automata" (PB 171-548, price $1). 
Write to: Publications and Public Information Division, Office of Tech- 
nical Services, Washington 25, D.C. 


An introduction to computer programing and current applica- 
tions of computers is titled "An Introduction to Digital Computers," by 
B. F. Green, Jr., of MIT's Lincoln Laboratory. The report may be 
ordered from Office of Technical Services (see above item). Ask for 
PB 171-100 price $1.25. 


"A Survey of Computer Programs for Chemical Information 
Searching" has been written by E. C. Marden and H. R. Koller of the 
National Bureau of Standards. Twelve Computer systems for searching 
chemical literature are surveyed. Order PB 161-586 from Office of 
Technical Services (see above for address). 
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MANAGEMENT TECHNOLOGY is being published by The In- 
stitute of Management Sciences on an experimental basis to see if it 
fills a need for ''communication between scientists and managers, and 
among scientists concentrating on the empirical studies of management." 
Editors are C, West Churchman and Roger R. Crane. At hand is the 
December 1960 issue which contains, among others, the following ar- 
ticles: "Observations on the Role of Business Research as an Aid to 
Managers,'"' ''The Sociological Impact of Automation in the Office," 
"Characteristics of Management Science.'' The TIMS organization wants 
professional reaction to the journal. Send your inquiry to: The Institute 
of Management Sciences, P.O. Box 273, Pleasantville, New York. 




































An Equipment Encyclopedia has been published by Gille Asso- 
ciates, Inc., 22nd Floor, Book Tower, Detroit 26, Michigan. Volume 
I contains information about electromechanical equipment. Volume I 


is concerned with electronic equipment. Pre-publication price is $40 
for both volumes. 


The accounting firm of Peat, Marwick, Mitchell & Co. issues 
a monthly bulletin called ''Management Controls,'' which is concerned 
with problems of management in using EDP systems. For information 
about acquiring copies, write to: Clifford J. Craft, Manager, Peat, 
Marwick, Mitchell & Co., 70 Pine Street, New York 5, New York. 


Training 


PERT/PEP Training Courses, sponsored by Institute for Management Dynamics, Operations 
Research, Inc, 








Schedule: Eastern Chicago Western 
Center Center 
Sept. 11-15 Aug. 7-11 Sept. 25-29 
Fee: $290 
Information: For Eastern Center and Chicago courses, write to Operations 


Research, Inc., Silver Spring, Maryland 
For Western Center, write to Operations Research, Inc., 
225 Santa Monica Blvd., Santa Monica, California 


PERT/PEP Cost Seminars, sponsored by Institute for Management Dynamics, Operations 
Research, Inc. 


Pre-requisite: Graduation from ORI's PERT/PEP Course, or minimum 


six months active personal participation in design or operation 
of PERT/PEP system. 





Fee: $130 

Schedule: Eastern Chicago Western 
Center Center 
Sept. 18, 19 Aug. 14, 15 Sept. 21, 22 


Information: Write to saime as above courses, 
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Systems and Procedures Course, sponsored by American Management Association 








Date: Unit I: Sept. 11-15, 1961 
Unit I: Oct. 9-13, 1961 
Unit III: Nov. 27-Dec. 1, 1961 
Place: AMA Academy, Saranac Lake, New York 
Fee: $775 (AMA members: $675) 
Information: Hollis Wyman, Course Director, AMA Academy, Saranac Lake, 
New York 


Operations Research Development Program 





Date: September 18, 1961 - January 26, 1962 
Place: Case Institute of Technology 
Fee: $1000 





Intensive program at the graduate level for qualified scientists 

and engineers with industrial experience, Successful completion 

of the program is recognized by the award of a Certificate in 

Operations Research, 

Information: Professor Russell L. Ackoff, Case Institute of Technology, 
University Circle, Cleveland 6, Ohio : 








Information Storage and Retrieval Short Course, sponsored by University Extension, UCLA 





Date: September 25 - October 6, 1961 
Place: University of California at Los Angeles 
Pre-requisites: Bachelor's degree with evidence of established interest in this 





field (2 units of professional credit are given) 

Special libraries, equipment manufacturers, researchers, 
data processing personnel, military 

Fee: $175 

Information: H,. L. Tallman, Physical Sciences Extension, Room 6501, 
Engineering Building II, University of California, 

Los Angeles 24, California 


For whom: 














Meetings 


Bendix G-15 Users EXCHANGE Conference 
Date: August 10-12, 1961 
Place: Denver, Colorado (Denver-Hilton Hotel) 





8th Annual International Meeting of The Institute of Management Sciences 








Date: August 23-26, 1961 
Place: Brussels, Belgium (Palace of Congresses) 
Information: TIMS, Box 273, Pleasantville, New York 








Association for Computing Machinery National Conference 















5500 Canoga Ave., Woodland Hills, California 


Date: September 5-8, 1961 ' 
Place: Los Angeles, California (Statler-Hilton Hotel) : 
Information: A.C.M. 1961 National Conference, Ben Handy, Litton Systems, : 
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NABAC National Convention (The Association for Bank Audit, Control, and Operation) 











Date: September 11-13, 1961 

Place: Chicago, Illinois 

Information: NABAC, 38 South Dearborn Street, Chicago 3, Illinois 
International Systems Meeting 

Date: October 8-11, 1961 

Place: Cleveland, Ohio (Hotel Statler and Hotel Pick-Carter) 

Program: "Systems Management in Transition" 

Information: Systems and Procedures Association, 817 Penobscot Building, 





Detroit 26, Michigan 





NMAA Division 5 Annual Conference 











Date: October 12, 13, 1961 

Place: Indianapolis, Indiana (Marott Hotel) 

Information: NMAA Conference, P.O. Box 256, Indianapolis 4, Indiana 
Univac Users Association Fall Conference 

Date: October 12, 13, 1961 

Place: Philadelphia, Pa. (Warwick Hotel) 

Information: Walter Edmiston, Secretary, Univac Users Association, 





Philadelphia Naval Shipyard, Philadelphia 12, Pennsylvania 


USE Meeting 








Date: October 10-13, 1961 
Place: Philadelphia, Pa. (Warwick Hotel) 
Information: J. W. Nickitas, Secretary, USE, Remington Rand 


Univac, 315 Park Avenue South, New York 10, New York 


“Application of Digital Computers to Automated Instruction,"' sponsored by System 
Development Corp. and Office of Naval Research 








Date: October 11-13, 1961 
Place: Washington, D.C. (Dept. of Interior Auditorium) 
Information: Washington Liaison Office, System Development Corp., 


1725 Eye Street, N. W., Washington 6, D.C. 


Computer Applications Symposium, sponsored by Armour Research Foundation 





Date: October 24, 25, 1961 ‘ 
Place: Chicago, Illinois (Terrace Casino, Morrison Hotel) 
Information: Robert B. Brausch, Armour Research Foundation, ‘ 





10 West 35th Street, Chicago 16, Illinois 


NMAA Electronic Business Systems Conference, sponsored by NMAA Western Div. 














Date: October 25-27, 1961 

Place: Long Beach, California 

Information: NMAA Western Division, P.O. Box 7365, Long Beach, California 

Institute on Electronics in Management, sponsored by The American University 

Date: October 30--November 3, 1961 

Place: The American University, Washington, D.C. j 

Information: Prof. Lowell H. Hattery, Director, Center for Technology and 4 
i 


Administration, The American University, 1901 F Street, N. W., 
Washington 6, D.C. 
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Riess ‘i ae, 


TIMS-ORSA 2nd National Meeting 





1961 Eastern Joint Computer Conference 








Date: December 12-14, 1961 
Place: Washington, D.C. (Sheraton-Park Hotel) 
Theme: Computers--Key to Total Systems Control 
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